Cluster 8.5: Proportionality

8.5H: Proportional & Non-Proportional Relationships: Shipping Plans

Focusing TEKS Focusing Mathematical Process

8.5H Proportionality. The student applies 8.1A Apply mathematics to problems arising
mathematical process standards to use in everyday life, society, and the
proportional and non-proportional workplace. @
relationships to develop foundational 8.1B Use a problem-solving model that

conceftg tOf fgnc:!fons. Therstud?nt 'g incorporates analyzing givien 6
expecte 0.' entity prgpo lona qn information, formula lan or
non-proportional functions that arise . Iation

from mathematical and real-world _stra_te.gy, etz )
bl S rting Standard justifying the se , and eval
SO, S (S Il the problemss ¥ process an

reasonablenessof the solugion:
Additional TEKS:
8.1D Commupicate mathema ideas,

8.5A Represent linear proportional situations

with tables, graphs, and equations in the f
form of y = kx. Supporting Standard N

ea
represe iOhg, including
s, diagr phs, and
8.5B Represent linear non-proportional 4” uage a @nriate.

situations with tables, graphs, and i i :
equations in the form of y = mx + b, Analyze & matlcal. relationships to
where b # 0. Supporting Standard conn OIUTARIEEEE

Q m cal ideas.
8.5F Distinguish between proportional and @
non-proportional situations usin les, \

graphs, and equations in t r y =

kx ory = mx + b, where }%

Supporting Standard @

7.4C Determine the constant o
proportionality (k = y/x}githin

mathematica al-world p S.
Supporting*Standard 6

A Perform ask
Mrs. Maneini arting a @siness where she will ship her product direct to customers. She
wants ure hef'ship and handling charges are proportional to the amount of the
custome rchase. Mrs. Mancini is trying to select among 3 different shipping plans:

Plan A: charges a flat rate of $10 plus 5% of the order’s subtotal for orders over $100;

Plan{B: @ ges 15% of the order’s subtotal for shipping regardless of the order’s size;
Plan‘CyUSEs a graduated scale of $10 shipping for orders totaling < $100, $20 for orders
Wg $100 < total < $200, $30 for orders totaling $200 < total < $300, etc.

Wh (s) meet(s) her needs? Justify your reasoning.
v Plan B is a proportional shipping charge dependent on the subtotal spent.
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Cluster 8.5: Proportionality

Mathematically Speaking...

In this task, students review three options for calculation of shipping charges a new business

owner could use and determine which plan offers a proportional shipping charge based on the

customer’s order amount. Students are expected to use representations to model and

determine which plan represents a proportional function. One or multiple representations,

including equation, table, and/or graph forms, could be used to demonstrate proportionality. @

Students begin the foundation for proportions in nge 5 as %

they explore multiplicative relationships. Oncx ts enter '
grade 6 mathematics, they work with multi t

comparisons, rates, and proportions as"a to solv \
problems. Students continue this wo'ghout gr
when discovering the constant of propdrtidnality, an%
writing linear equations. In this t tudents mu@p this

knowledge to distinguish bet portio%

proportional situations. ¢

Possible Solution o \J
Q..o

When a situation is proportional, the ratio ofea tput to its% onding input is a constant,
the ordered pairs of values that satisfy the t@dction rule de iffg the situation are linear, and the
origin is included in the set of possiblelardered®pairs. To det ine which plan is proportional, use a

representation such as an equati , Or a graph to eXamine if the definition of a proportional
relationship is exists. i i ’

% harging h mers $10 plus 5% of their order’s total. First,
use an equation to model ituation. Th ubtotal can be represented using a variable
such as x, and the output varigble y rep the total amount of shipping charged to the
customer. To calcula hipping to a customer under plan A, take the order subtotal

times 5%, and t d regardless of size of order, $10 is added after the
percentage §c

on

C

Plan A: This plan has Mrs. Ma

$10 fee
d. The % for Plan Ais y = 5%(x) + 10 or y = 0.05x + 10.
Using a the equation into the equation editor, and graph the equation

using aN opriate ing ow.

MORMAL FLOAT AUTO REAL SADIAN HP n NORHAL FLOAT AUTO REAL RADIAN HP [] NORMAL FLOAT AUTO REAL RADIAN HP n

WINDOW ¥1=0.05X+18
xmin=0
Xmax=150

Xscl=5 F
Ymin=0
Ymax=25

Yscl=1

Xres=1
aX=.56818181818182 e
TraceStep=1.1363636363636 4=75 ¥=13.75

The price of the shipping for a package increases as the order subtotal increases. Because the
graph is a straight line with a positive slope, the rate of change between ordered pairs is constant.
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Cluster 8.5: Proportionality

Next, determine if the ratio of each output to its corresponding
input is a constant. Use the table of values in the graphing
calculator for a list of ordered pairs.

HORMAL FLOAT AUTO REAL
PRESS + FOR aTb1

RADIAN HP

n

= = w0 02 =~ o W R

a
1

x=1

For several ordered pairs of values, create a ratio of the output (Y1) to the inp\*}mplify e
inates

ratio to a common form to determine if the ratios comparing the x and y co@ fthe&int

are the same.
X y Ratio @ Q
1 1005 | 1005 _ O

—_— - <

1 X
2 10.1 101 o . 0

e : 5
From the table, it is clear that theffa Veach ytoi rresponding x is not constant. In a
proportion, the ratio of y to x, Q S ys constant¥er all ordered pairs. While the situation has a

have a co@ f proportionality. Because the line has a y-
intercept or starting value ‘of ue to the of $10, the shipping charge is not proportional to

4 10.2

10 10.

Plan B: This plangag . Mancini c%'w her customers 15% of the order’s total. First, use an
equation to me -‘@ ituation. @" er subtotal can be represented using a variable such as x,
utpuya

and the o iable y repr, e total amount of shipping charged to the customer. To
calculat ing ¢ % customer under plan B, take the order subtotal times 15%,
regardlx size of onder. The*equation for Plan B is y = 15%(x) or y = 0.15x.

Using a graphing cafdculator, enter the equation into the equation editor, and graph the equation
using an appropsi iewing window.

HORHAL FLOAT AUTO REAL RADIAN HP

HORHAL FLOAT AUTD REAL RADIAN HFP

MORHAL FLOAT RLTM KLY KADIAN MP n

0

PRESS + FOR aTbl u

Yi=6.15%

== = w0 @0 =4 o 1 L e

== =

R=rE ¥=11.25

-
e
=
w
n
>
I
fry
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Cluster 8.5: Proportionality

The price of the shipping for a package increases as the order subtotal increases. Because the
graph is a straight line with a positive slope, the rate of change between ordered pairs is constant.
Next, determine if the ratio of each output to its corresponding input is a constant. Use the table of
values in the graphing calculator for a list of ordered pairs.

For several ordered pairs, create a ratio of the output (Y1) to the input (x). Simplify each ratio to a
common form to determine if the ratios of the points are the same. @

X y Ratio 6
> | 0s | 0 . 0.1500

O °
S

10 1.5

From the table, it is clear that the ratio of e %ts corresp is constant. In a proportion,
the ratio of y to x, or k, is always constant QM ered pai B has a constant rate of change
and a constant of proportionality. Because theNine has erCept or starting value of O, the origin
is also part of the possible ordered_pai the solutlon Th@ésefore, the shipping charge is
proportional to the order amount. (L

|

Plan C: This plan has MI’S.%‘\I chargi stomers
based on a scale using their order amo&%‘ the scale, if
* the Shlp% arge is a flat
fee of $10 shi rdless of, cific order size. If
a customer $100 < to %JO the shipping fee is
$20. Andgif.th 00 < total < $300 the
shippinx 30. This fe n continues for each group
of $100 nt on the okder4This situation cannot be
modeled with a si equatlon Rather this situation is a

series of me& tements If plotted, the y-values

I

hipng d’l{%é

)
»»#GWT

200 e 4op

[
g

correspondi X amounts spent between O through
100 all me at 10, or a horizontal line segment. ovder amnownt
The y- at correspond to an x between 10 up
th 0 would all be the same at 20, forming another horizontal segment. The graph would

s a series of horizontal line segments placed 10 units apart on the y-axis every 100 units
onthe x-axis.
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Cluster 8.5: Proportionality

The price of the shipping for a package increases as the order subtotal increases, but not in a linear
or constant manner. Next, determine if the ratio of each output to its corresponding input is a
constant value. Use a table of possible values for ordered pairs, and create a ratio of the output (y)
to the input (x). Simplify each ratio to a common form to determine if the ratios of the points are the

same.
X y Ratio @
1 10 10 = 10 0@
1 *
100 10 00 g0 Q\ \
” &
210 | 20 20 . 10.5O Q
20
O
350 30 350 - 67
* 0O
From the table, it is clear that the ratio of each yto@spon inglx | t constant for all
possible ordered pairs. In a proportion, the ra 'o& ,0rk,is constant for all ordered
pairs. While the situation forms some line @ ents, it is not li and it does not have a constant

of proportionality. Plan C is not proportional t@.the orde@

Of the 3 shipping charge plan %the only hat charges a shipping amount that is

proportional to the order’s nt by th@ mer.

Look For...
e UuSeo (’ﬁ

ea for proporti
° nding \ entify a situation as proportional or non-proportional
o\ identificati f each plan as proportional or non-proportional

o stlident justifi of choices of solution strategy

yropsiate repre%%ns including equation, graph, and/or table to evaluate
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Cluster 8.5: Proportionality

@ Differentiation: Simplified Task

Mrs. Mancini is starting a small business where
she will ship her product direct to customers.
She wants to make sure her shipping and
handling charges are proportional to the
amount of the customer’s purchase. Mrs.
Mancini is trying to select between 2 different
shipping plans:

Plan A: charge a flat rate of $10 plus 5%
of the order subtotal

Plan B: charge 15% of the order
subtotal for shipping regardless of order
size

Which plan meets her needs? Justify your
reasoning.

Answer: Plan B is a proportional shipping
charge dependent on the subtotal spent.

[l Differentiation: Enriching Task

Mrs. Mancini is starting a small business where
she will ship her product direct to customers.
She wants to make sure her shipping and
handling charges are proportional to the
amount of the customer’s purchase. Mrs.
Mancini is trying to select among 3 different
shipping plans:

Plan A: charges a\ﬁof $10 p
5% of the order] for o
over $1O
Plan B: c’S% of th
subtot | fo pping re of the
ord @

es a gr cale of $10

ing for or I|ng<$100
for orde
A 00, $3

taling $100 < total <
ers totaling $200 <

D

) Mrs Mancini’s shipping

total
h plan(
Q eeds bas the subtotal of the items to be
O

ship

.kcini also thinks she wants to purchase
shigping plan with a carrier whose charges
révproportional to the weight of the box
shipped. The companies and their charges are
shown here.

Company A: $0.57 per pound
Company B: $0.46 per pound plus
$0.12 per pound over 20 pounds
Company C: $250 per month for up to
30 boxes shipped and a total of no
more than 400 combined pounds

Which plan(s) meet(s) Mrs. Mancini’s shipping
needs based on the weight of the items being
shipped? Justify your reasoning.

Answer: Plan B is a proportional shipping
charge dependent on the subtotal spent.
Company A is a proportional plan based on the
weight of boxes being shipped.

@ Performing Math
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Cluster 8.5: Proportionality

Scaffolded Task with Answers

Mrs. Mancini is starting a small business where she will ship her product direct to customers. She
wants to make sure her shipping and handling charges are proportional to the amount of the
customer’s purchase. Mrs. Mancini is trying to select among 3 different shipping plans:

Plan A: charges a flat rate of $10 plus 5% of the order’s subtotal for orders over $100; 6
Plan B: charges 15% of the order’s subtotal for shipping regardless o %er 's S|ze

Plan C: uses a graduated scale of $10 shipping for orders totali , $20 fi rs
totaling $100 < total < $200, $30 for orders totaling $200 < @ $ 00, etc %’

1. If the customer’s subtotal is represented as the input, x, and the shipping iS the
output, y, what equation can be used to determine the t of the shi charge for

Plan A?

y=0.05x + 10 ‘

2. When graphed, what are the attributes of the for cals@g shipping charges

using Plan A?

The graph is a linear function (strai a slop and a y-intercept of 10.

3. For every possible ordered pair of inp¥t and out t I sing Plan A, would the ratio of y
to x always be constant?
No, the y-intercept value W(DL tobe O e p oportlona/ so there is not a constant of

proportionality.

4. Does Plan A repres ping char@ is proportional to the amount of the
customer’s order? O

5. Ifthecu subtotal ented as the input, x, and the shipping charge is the
outp quatlon c used to determine the amount of the shipping charge for
Plan

6. graphed re the attributes of the equation for calculating shipping charges
usmg Plan

The a@ linear function (straight line) with a slope of 0.15 and a y-intercept of O.

7. Fore ssible ordered pair of input and output values using Plan B, would the ratio of y
Mays be constant?
e situation is linear and passes through the origin making the situation proportional
a constant of proportionality of 0.15.
Does Plan B represent a shipping charge that is proportional to the sub-total of the
customer’s order?
Yes
@ PGI’fOI’WIiHG Math © Cosenza & Associates, LLC. All rights reserved.
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Cluster 8.5: Proportionality

9. If the customer’s subtotal is represented as the input, x, and the shipping charge is the
output, y, what equation can be used to determine the amount of the shipping charge for
Plan C?

It is not possible to write a single equation for the price of shipping for Plan C.

10.When graphed, what are the attributes of the equation for calculating shipping charges
using Plan C?
It forms a series of line segments representing inequalities along different y values.

11.For every possible ordered pair of input and output values using Plan \%the ratlQ

to x always be constant?
No, the situation is not linear and does not pass through the orjgi Q ratio of
compared to x is not constant and the situation is not proportfo @

12.Does Plan C represent a shipping charge that is proportional to the sub-tot h
customer’s order?

Plan B only

No
\ %,
13.Which plan(s) meet(s) Mrs. Mancini’s needs? \ 0

@ PCI’fOI’VHng Math © Cosenza & Associates, LLC. All rights reserved.
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Name Date

Performance Task: 8.5H

Proportional & Non-Proportional Relationships: Shipping Plans

Mrs. Mancini is starting a small business where she will ship her product direct to customers. She
wants to make sure her shipping and handling charges are proportional to the amount of the
customer’s purchase. Mrs. Mancini is trying to select among 3 different shipping plans: 0

Plan A: charges a flat rate of $10 plus 5% of the order’s subtotal for ver $100;

s@ order’s \
ers

Plan C: uses a graduated scale of $10 shipping for orders tot $100, $

totaling $100 < total < $200, $30 for orders totaling $20Q, < totar< $300
Which plan(s) meet(s) her needs? Justify your reasoning. ’\O

Plan B: charges 15% of the order’s subtotal for shipping regardle

N
N[N N

O Procedural 0
Conceptual 0
Communication 0

Total points:

pen-middle performance tasks Page 9 of 14
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Name Date

Performance Task: 8.5H

Proportional & Non-Proportional Relationships: Shipping Plans

Mrs. Mancini is starting a small business where she will ship her product direct to customers. She
wants to make sure her shipping and handling charges are proportional to the amount of the @
customer’s purchase. Mrs. Mancini is trying to select between 2 different shipping plans:

Plan A: charge a flat rate of $10 plus 5% of the order subtotal \%
Plan B: charge 15% of the order subtotal for shipping regardl f@ iz

es
Which plan(s) meet(s) her needs? Justify your reasoning. é

o|lo|o
N
N[N

O Procedural
Conceptual
Communication

Total points:

pen-middle performance tasks Page 10 of 14
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Name Date

Performance Task: 8.5H

Proportional & Non-Proportional Relationships: Shipping Plans

Mrs. Mancini is starting a small business where she will ship her product direct to customers. She
wants to make sure her shipping and handling charges are proportional to the amount of the @
customer’s purchase. Mrs. Mancini is trying to select among 3 different shipping plans: %
Plan A: charges a flat rate of $10 plus 5% of the order’s subtotal for ver $100;
Plan B: charges 15% of the order’s subtotal for shipping regardle s@ order’s \

A\

Plan C: uses a graduated scale of $10 shipping for orders tot @ $100, $ ers
totaling $100 < total < $200, $30 for orders totaling $20Q, < totar< $300
Which plan(s) meet(s) Mrs. Mancini’s shipping needs based o btotal ?\ s to be
shipped? &

.
Mrs. Mancini also thinks she wants to purchase a shir@an with a ¢ Q/hose charges are
proportional to the weight of the box shipped. The c® es and ges are shown here.

t){
Company A: $0.57 per pound K é
Company B: $0.46 per pound plus Q per poun pounds
Company C: $250 per month fowo 30 boxes sh d and a total of no more than 400
combined pounds

Which plan(s) meet(s) Mrs. M@pping&@ed on the weight of the items being

shipped? Justify your reas@ning.

N
N[N N

O Procedural 0
Conceptual 0
Communication 0

Total points:
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Name Date

Performance Task: 8.5H

Proportional & Non-Proportional Relationships: Shipping Plans

Mrs. Mancini is starting a small business where she will ship her product direct to customers. She
wants to make sure her shipping and handling charges are proportional to the amount of the @

customer’s purchase. Mrs. Mancini is trying to select among 3 different shipping plans: 6
Plan A: charges a flat rate of $10 plus 5% of the order’s subtotal for ver $1000

Plan B: charges 15% of the order’s subtotal for shipping regardle s@ order’s \
Plan C: uses a graduated scale of $10 shipping for orders tot @ $100, $ ers
totaling $100 < total < $200, $30 for orders totaling $20Q,< t0 $300
0\‘ >
1. If the customer’s subtotal is represented as the iﬁ[@nd the sr@}tharge is the
{

output, y, what equation can be used to determini amount@ ipping charge for

_ QKQ 9\&

2. When graphed, what are the at es of the emeor calculating shipping charges

using Plan A? (L @

7%

toxa constant?

N

; s Plan A represent a shipping charge that is proportional to the amount of the

3. For eQ &ble ordered pair of input and output values using Plan A, would the ratio of y

ustomer’s order?

Vi PCI’fOl’Wlng Math © Cosenza & Associates, LLC. All rights reserved.
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Name

9.

Date

If the customer’s subtotal is represented as the input, x, and the shipping charge is the
output, y, what equation can be used to determine the amount of the shipping charge for
Plan B?

When graphed, what are the attributes of the equation for calculating shipping charges @

using Plan B? 0%
Q%

O
@ S

For every possible ordered pair of input and o ues usm@Qwould the ratio of y

to x always be constant?
Does Plan B representa s arge that ji %rtlonal to the sub-total of the
customer’s order? %

If the custom total is r nted as the input, x, and the shipping charge is the
output at quatlon c% ed to determine the amount of the shipping charge for

lan @2
10 N;Sgraphed @re the attributes of the equation for calculating shipping charges

using Plan

PCI’fOI’WIng Math © Cosenza & Associates, LLC. All rights reserved.
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Name Date

11.For every possible ordered pair of input and output values using Plan C, would the ratio of y
to x always be constant?

12.Does Plan C represent a shipping charge that is proportional to the su@f the 0
customer’s order? Q \

)
NI
13.Which plan(s) meet(s) Mrs. Mancini’s needs? A‘\Q C}'

‘@ PCI’fOl"ﬁng Math © Cosenza & Associates, LLC. All rights reserved.
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